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The intent of this chapter is to provide planners with approaches and
methods to anticipate the freight demand impacts resulting from
government policies (both transportation and non-transportation) at all
levels of government. Previous chapters have dealt with demand
estimation for specific, individual facilities for existing facilities in
Chapter 2 and for new facilities in Chapter 3.

The scope of Chapter 4 is broader. It is not limited to a particular facility
(new or prospective). Instead, the emphasis is on estimating the likely
impacts of proposed public poliaes on freight demand (usually by mode
or submode) in a metropolitan area, a state, a region, or the nation as a
whole. The policy under investigation might be a federal policy, a state
policy, or even a policy in a metropolitan area. The policy might be a
direct transportation policy (e.g., a fuel tax increase or an increase”-msome
other user fee) or a general policy with transportation implications (e.g., a
change in trade policy). Furthermore, the policy may be made at the
federal or state level, while its impact at the local level maybe of interest
to a Metropolitan Planning Organization.

Policy impact specification is facilitated if a systematic, analytical
approach is followed. This chapter will develop a four-step approach to
assess the transportation demand impact of government policies:

●

●

●

●

Structure the policy impact assessment process

Develop a profile of base-case conditions

Estimate how the poliaes under consideration will affect costs and
other service characteristics

Predict the effects of the poliaes on demand (overall demand or
demand by mode or submode)

The next four sections discuss these steps.
... ..

■ 4.1 Structuring the Policy Impact Assessment Process “

To conserve study resources and improve the accuracy of analysis results, ~
the analyst should take the time, at the start, to s~c~e the analytic
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process and provide an overall framework for it. The structuring process,
indeed, drives the rest of the analysis - all the way from data collection to
the exact quantification of a policy’s impact.

The following paragraphs present a series of questions that the analyst
should consider at the outset to assist in structuring the policy impact
assessment process.

In what ways mightthe policiesunder considerationaffect demand?

The analyst should examine the attributes of a policy to determine how a
mode or modes might be affected by it. In some cases, there is a direct link
between a policy and the costs of service for a particular mode or modes.
For example, a government policy to increase taxes on diesel fuel will have
a direct, quantifiable impact on both truck and rail costs. These increased
modal costs must be subsequently evaluated in terms of the impact of
increased costs on demand for the respective modes. However, the
analyst’s initial assessment of the process link between the policy and the
mode will dictate how the overall analysis should proceed.

The link between a proposed policy and modal costs maybe less direct for
other types of poliaes. For example, government truck size and weight
policies will have a direct impact on the types of equipment that motor
carriers will be able to use. The costs of providing motor carrier service
are, in turn, linked to the types of equipment that carriers’ use - i.e., unit
costs of transportation tend to decrease with use of larger-sized
equipment. Again, a careful structuring of the process will shape the
specific analytic approach needed to link a policy (increased size and
weight) to modal costs and, in turn, to demand for that mode.

Rather than either directly or indirectly affecting modal demand by
changing modal costs, some policies can have a direct impact on modal
demand. Included in this group of poliaes are those dealing with
international trade (NAFTA, GATT, etc.) in which the policy itself
stimulates trade and the necessary transportation to accomplish the
additional trade. Also included in this category are policies requiring U.S.
content in domestic production of automobiles, for example, which might
lower demand for the freight transportation associated with automobiles
produced in foreign countries.

While the structuring of the analytic process for the poliaes mentioned
thus-far is straightforward, it should. bemoted that.some poliaes are more
difficult to frame. For example, consider government poliaes dealing
with truck safety. While these policies may have some measurable cost-
increasing aspects for the motor carrier industry, they may also lower “
acadents. Reduced accidents may, indeed, offset the cost of monitoring
and implementing the safety program. Thus, the structuring of the
analytic process must be careful enough to consider all policy
ramifications in order to ensure that the process will cover all aspects of
the question.
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What types of shipmentswill be affected?

... .,.. .
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Identifying the types of shipments that might be affected by the policies
under consideration is a key step in structuring the policy impact
assessment process. Shipment characteristics to be considered include
commodity, origin, destination, weight, value, shipment size, frequency of
shipment, mode, equipment type, and routing.

What are the potentially significant impacts of demand changes for the
policies under consideration and what procedures will be used to
estimate these impacts?

Demand estimation usually is conducted as the first step in a process of
evaluating all the important impacts of policy options, rather than as an
end in itself. Important impacts might include costs to shippers and
receivers, the finanaal viability of key industries, pavement costs, energy
consumption, emissions, etc. The need to estimate certain impacts may
place special demands on the analysis process. For example, pavement
costs are affected not only by traffic volumes but also by vehicle axle
weights. Hence, if pavement costs are an issue, it may be necessary to
structure the demand analysis to provide predictions of how the-poliaes
under consideration will affect traffic by trucks with different numbers of
axles and operating weights. Similarly, if emissions are an issue, it maybe
necessary to predict demand separately for transportation sub-modes that
have significantly different emission rates per ton-mile.

For what time period(s) are demand estimatesneeded?

The effects of policies on demand may vary considerably over time.
Usually, these effects occur as a result of changes in costs to shippers,
carriers, or receivers. Since time is required to change equipment,
shipping patterns, and other characteristics in response to cost changes,
the effects of poliaes on demand may grow gradually over time. Most
commonly, policy analysis focuses on a period when long run changes
will have had time to occur. In some cases, however, the short run effects
can be important. Consider, for example, poliaes that would greatly
increase the price (or reduce the availability) of fuel. Over the long run,
such poliaes will most likely result in the use of more fuel effiaent
vehicles. In the short run, however, these poliaes may be much more
disruptive.

What-dataorforecasts are available.fordevelopinga profileof base-case
conditions?

Estimating the effects of policies on demand requires that the analyst first ‘“
develop base-case demand flows in the specific geographic areas under
investigation. These areas could involve region-to-region traffic flows;
state-to-state traffic flows, etc. The greater the level of detail available
regarding existing freight flows, the more detailed the impact assessment
will be. Ideally, freight flow data will include commodity-specific, mode-
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specific information. Rate and service information for each mode on the
freight corridor is important as well. The policy analyst must be creative
and persistent in the pursuit of data. Often, the analyst must be willing to
make compromises and accept data with defiaenaes in order to proceed
with the analysis. Also, available data might be dated and require that
projections be made in order to bring the data base up to current
conditions.

What other resources (time, personnel, etc.) are available for the policy
impactassessmentprocess?

The policy development and analysis process may involve considerable
trial and error, with ad hoc revisions to poliaes to address problems with
the poliaes that are uncovered in the analysis process or by others. This
places a premium on demand analysis procedures that can be applied
quickly and easily.

Many public agencies and private groups with very different perspectives
may participate in the policy development and analysis process. It is
highly desirable for the various participants in the process to be able to
understand the source of demand estimates and, if they””choose, to
reproduce these estimates. Demand estimates produced by “black box”
methodologies (particularly when the results contain anomalies that
cannot be easily explained) will carry little credibility in the process.

■ 4.2 Developing a Profile of Base-Case Conditions

In policy analysis, the profile of base-case conditions serves as the
platform from which the impacts of policies on demand are projected. To
construct this platform, the analyst usually carries out the following steps

. Identify the types of shipments that might be significantly affected by
the poliaes under consideration.

. Compile information on current demand for these shipments.

● Project current demand forward in time to the analysis period(s)

. These. steps.are discussed in the fobvingsubsediom.

Identifying Affected Shipments
./

As noted in the preceding section, key characteristics to be considered in
determiningg whether a shipment will be affected include commodity,
origin, destination, weight, -value, shipment size, frequency of shipment,
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Characteristics and Changes in Fretght Transportatwn Demand

mode, equipment type, and routing. Appendix A provides an extensive
discussion of factors that influence freight demand, including factors that
influence demand directly (for example by increasing the volume of goods
to be shipped) and factors that influence demand through their effects on
costs and other service characteristics.

Compiling Data on Current Demand

Ideally, the profile of base-case conditions would cover all shipments
affected by the poliaes under consideration and would distinguish among
shipments that might be affected differently. As a practical matter,
however, the analyst is usually severely limited by data availability in
approaching this ideal.
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Data sources for current demand may be obtained from surveys
conducted by others or by special ad ha surveys. Appendix D provides
an overview of freight transportation survey procedures and methods that
might be used in conducting special ad hoc surveys. However, survey
techniques are usually better suited to addressing forecasting problems
such as those discussed in Chapter 3, which tend to be more localized in
nature.

Existing height data sources are examined below in terms of structure and
coverage for specific demand characteristics. Full descriptions of each
data source are contained in Appendix B. Each source is described in
terms of

●

●

●

●

●

●

source and availability;

scope of coverage (mode);

data structures and orientation;

data collection method and source;

coverage of specific freight demand characteristics; and

limitations in coverage and use.

Scope and Structure
.

Scope of coverage can be defined relative to mode, subsystem, market, or
type of activity measured. Databases typically cover one mode or several
substitutable modes, and they may focus on a particular transportation “
subsystem (e.g., Great Lakes), type of operations (e.g., containerized vessel
statistics), market (e.g., international trade) or commodity group.
Exhibit 4.1 describes the scope of coverage of sources identified.
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Characteristics and Changes in Fttnght Tnmsprtatin Demand

Exhibit 4.2 further categorizes the sources in terms of their modal
coverage, basic structure and level of detail.

The multi-modal sources include the Commodity Flow Survey and
TRANSEARCH, both of which provide information on model share on an

~+.:.~. origin/destination basis. The Census foreign trade statistics distinguish....!.-.,~.:,. vessel and air movements from total shipments, and will provide
rail/truck breakdowns for border traffic in future years. Multi-modal
sources also include those which identify, without characterizing, modal
use (e.g., Directo~ of Importers/Exporters) or profile individual modes in
standardized formats without considering modal split (e.g., National
Transportation Statistics).

In Exhibit 4.1, several types of database are distinguished:

..
:.,
...-...

.. ...,>...,.-.-,.:-..:.

. Shipment-based

- true origin-destination flows
modal origindestimtion flows;

● Transport-based

modalorigindestirration flows
point activity at transportation nodes
subsystem profile
carrier profile
modal profile; and

● other

- point activity at origin or destination
- commodity or market profile.

.. . ..

The shipment-based category consists of databases that contain separate
records for individual shipments (on either a comprehensive or sample
basis). The two subcategories of this category distinguish between general
databases that cover movements between production and consumption
locations (“true origindestination flows”) and modal databases that cover
only (or primarily) that portion of each movement made on a specific
mode. Some of the databases in this second category (e.g., PIERS) contain
some information on actual origins or destinations. Although the “true
O/D’ subcategory sounds like it is more specific than the “modal O/D”
subcategory, for many databases, tie origins and ‘destinations are
specified only at a fairly aggregate level of detail and usually the modal
specification covers only the principal mode (or, for import/export data, .Z
the mode used for entering or leaving this country).

The transport-based category includes databases measuring transportation
flows for modal system or subsystems. Some of these databases provide
aggregate data on transportation flows. Others provide point activity at

Cambridge Systematic, Inc. 47
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Characteristics and Changes in Fr@ht Transportation Demand

ports, locks, terminals or border crossings without further information
about movements. Measurements of freight demand within this category
generally include distributions and cross-tabulations over key factors
relevant to the operations of a particular transport system. For example,
port statistics might include breakdowns by commodity, vessel type,
origin, and destination, but exclude detail on inland mode or shipment
size distributions. Data on subsystem activity such as inland waterways
or highway segments are similarly structured.

Profiles of carrier operations such as those provided by the Truck
Inventory and Use Survey (TIUS) and the National Truck Activity and
Commodity Survey (NTACS) can describe demand patterns or trends
through association with traffic activity for particular regions of
operations, equipment types or commodities. More generalized profiles of
modal activity (i.e., without carrier or network orientation) provide similar
information at a regional or national level.

The “other” category consists of two subcategories. The larger of these
contains databases showing point activity at an origin and/or destination
but without any linkages and, except for the Holography Group’s air
freight statistics, without any modal detail. The last subcategory-tonsists
of a single database, the Grain Transportation Report, which is essentially
a profile of rail and water transport of grain.

Other key factors in the definition of freight demand databases include the
level of detail, and whether or not both domestic and international
shipments are covered and whether they are distinguishable.

Coverage of Commodity Characteristics

The relevance of commodity detail in freight demand analysis was
detailed previously and the coverage of relevant characteristics is
summarized in Exhibit 4.3.

The extent and method of commodity detail in individual data sources
reflects the data source and its intended orientation. Trade flow databases
use product-based classification systems such as the Harmonized
Schedule (HS) of Foreign Trade and the Standard International Trade
Classification (SITC), while transport-oriented sources use classifications
such as the Standard Transportation Commodity Codes (STCC) or
specialized categories of products. Commodity-specific sources may use
descriptive categorie< unique to a partictilar industiy and without a
formal coding system, while modal point-specific sources may classify
freight solely based on handling characteristics (e.g., bulk, container, or ~
breakbulk) or general service categories (e.g., air freight, express and
mail).

The influence of data users is also indicated for certain sources. The
importance of monitoring hazardous material activity has resulted in

timbridge Systematic, Inc. 4-9



Exhibit 4.3 Commodity Information in Freight Databases

Commodity Classification (Lwal of Dateil)

Data Baas Product Produce? Tmnaport other Commants

● Public Usa Data Only

H% Harmonized Schsdulq SITC= Standard hfemethmd Trade Chedfkstion, sfC-Standad Industrial Claasiflcation, STCC=Standard Transportation Commodity Code,

CCDWC=Commodity Claasificetlon for Domestic Waterboma Commerce, Ossc.= Pmduot Osacrfpflons (wfth no coding aystarrr)
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Characteristics and Changes in Fmght Transportation Demand

special designations in some sources (e.g., the ICC waybill statistics). The
increased importance of trade activity to the U.S. economy resulted in the
creation of specialized end-user codings for foreign trade, and an
expansion in the concordance of trade schedules between countries.

.,;:,........

,..,,: ;<,.,..,-w

&

Coverage of Origin/Destination Characteristics

Origin and destination detail is either explicitly represented in the
shipment-based sources, or it can sometimes be inferred from the routing
patterns of transport-based sources (see Exhibit 4.4). Origin and
destination can be directly linked (e.g., PIERS), represented separately
(Fresh Fruit and Vegetable Shipments) or represented for just one point
(e.g., Holography Group origin areas).

Detailed locations are generally aggregated into groupings (e.g., BEA,
NTAR or ZIP3), although PIERS includes actual shipper and consignee
names and locations. Other O/D definitions follow political (e.g., state or
county) or international boundaries.

Besides the lack of coverage and the limitations of non-shipment-based
data, additional problems shown in the O/D characteristics include:

●

●

●

●

traffic may be assigned based on billing/documentation locations or
the location where the survey information is provided, rather than the
actual point of production or consumption;

multi-location traffic by one shipper may be assigned to a single
location;

O/D definitions may not be directly correlated with other data sources
(e.g., BEA definitions vs. state-based statistics); and

data aggregations for confidentiality purposes may prove ambiguous
relative to the transport network (e.g., regional state-of export dati-).

Coverage of Shipment Characteristics

The representation of shipment activity in the databases is based on
descriptions of shipment volume, seasonality and other factors (see
Exhibit 4.5).

..
The most common volume measure is weight, which is utilized in most of
the data sources. Total shipment value is available for the trade-related
sources, and is primarily measured at the U.S. point of import or export. ‘~
The Holography Group’s air freight statistics are the only current domestic
source measuring value; although the Commodity Flow Survey (CFS),
which will not be available until 1995, will include total value.

Cambridge Systematic, Inc. 4-11



Exhibit 4.4 Origin/Destination

Dsts Bsss

Information in Freight

Origin/Destinstlon Detsil

Databases

Commsnts

“ Publk Use Dsts Only

NTAR=NsUOMI lrmspo~n Analysis Region, BEA=Buresu of Economk Arrslyis Region, ZlP3=3-digit U.S. zip code
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Exhibit 4.5 Shipment Information in Freight

volumeOetall

Databases

saaaond
Data Bees wdgjm Value Omer Detail Comments

Natuml Gas Annual Volume (aJbk fast) Pdca data available

Patroleum SuppIy Monthly Volume (bermIs) Mcath

Gmln Tmnapo riation Rapml x Vchne(buehaIa) Week Number of carloads,prka date available

● Public Use Data Only ,$



Some of the commodity-based sources use specialized volumetric units
such as bushels of grain, barrels of petroleum, and cubic feet of natural
gas. The ICC Waybill Sample identifies number of carloads for each
shipment. The Holography and LTL truck statistics measure the number
of shipments, which is also impliatly available for shipment-based
databases such as PIERS and the CFS. The number of generic “pieces” is
defined for the LTL truck source, while number of .ynits for specified
package types are shown in PIERS. For interrnodal movements, several
sources identify numbers of containers or trailers (as shown in Exhibit 4.6,
below).

The Census foreign trade statistics includes a unit of quantity at the most
detailed commodity-level based on definitions in the Harmonized
Schedule (I-IS). These units can represent weight, dimensional measures
(metric board feet), or physical units (pairs of shoes), and generally cannot
be aggregated to higher commodity levels without conversion to common
units. Each HS commodity can have up to two quantity definitions,
although some commodities (typically high value consumer goods) have
no unit speafied.

A major problem with the foreign trade statistics for Canada and Mexico
has been the lack of weight detail for modes other than vessel and air, and
no value breakdown for the other modes of transport. A joint program by
the Bureau of Census and Federal Railroad Administration (FRA) is
currently addressing this problem.

Another key shipment characteristic is the measure of traffic by time
period for use in identifying seasonal or other peaking patterns. Some of
the shipment-based sources such as PIERS and the ICC waybill statistics
provide actual dates of shipment, although both provide transport dates
as opposed to true shipment or delivery dates. The detailed PMS lock
records, which are only available for internal Corps studies, include date
and time of transit which are also valuable in measuring peaking activity.

Seasonal detail for other sources may be obtainable from the release
frequency of the data. For instance, Census publishes monthly foreign
trade statistics which can be used to develop general seasonal patterns,
while other foreign trade data are released in quarterly form based on
confidentiality requirements and economic considerations. Some sources
related to highly seasonal flows (e.g., published PMS reports and fruit and
vegetable statistics) expliatly present peaking patterns in reports. Several
annual sources include no seasonal detail. . .

Coverage of Transport Characteristics

The representation of transport characteristics can be categorized by the
following factors (shown in Exhibits 4.6 through 4.8):

4-14 Cambn”dgeSystematic, Inc.



Exhibit 4.6
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Exhibit 4.7 Information on System Utilization in Freight Databases

Date Baee

System Utilization

Point Sub-system

1S92Commodity Fiow Survey (CFS) 1
TRANSEARCH (Reebia) ~

Freight Transports tion ●nd Loglath service (DRlM4) I
U.S. lmporta/Exporte of Merchandise on CD-ROM

Us.ExportsbyState of Origin (Census)

Us. Exportsbystateof Origin (MfSER) .
U.S. Exporte and Importa Tredeehi ppad via Canadian Porte

The Diractow of U.S. lmportam/Exporters

National Tranaporta tion Stetiatic% Annual Raporl

U.S. Air Frafg ht Origin Traffic Statistics (Coiogmphy)

U.S. Air Carrier Tmffic ●nd capacity (T-lDO) Data

FAA AiIPOR Activity Statfatici(T-2)
Worfdwfde (Nonh American) Ai rport Traffic Report (ACf) -+
ICC Caticad Waybiii Sampta’;

Freight Commodity Statistkm (MR) 1
North American Trucking Survey (NATS) 1
LTL Commodity and Market flow Database

Tmck Inventory and Uee Survey (TiUS)

Nationwide Tmck Activity and’ Commodity Su rvay (NTACS)

Port lmcort/Eqwt Reporting service (PiERS)

~U.S. Waterborne Geneml and Intmnait Shipments

Waterborne Commerceand Veseef Stetietica (ACOE) ●

Ship Movements Database (Lfbyd’e)

Worfd See Tmde Servfce (DRf/MH)

Lock Pwfonnanca Monitoring Syetam (PMS) ●

St. Lawrence Seeway Traffic @sports

Lake Carrkwa’ Association Annuai Report

Exports from Manufacturing Eetebfiahmante

Fmah Fruit and Vegete bte Shipmanta

Freeh FNit and Vegatebfe Arrival Toteis for 23 Citfaa

Quarterfy Coal Report

Natuml Gaa Monthfy

Natuml Gea Annual

Petmfeum Supply Monthly

Grain Tmnsptiion Report

● Public Uee Data Only

Pert of exit Wgt. IOKI CrmidIX Ton-miles, wgt.

IomCcRidOcWgt. I

customsDiamCtwt.,vet.,qty. Medal Rcutet tons, value, qty.

Cuatcnw DiatrfWPti Wgt., vat. OID-Pctt wgt., val,

on Wgf.,ml.

CuetcmaDktrkwPoltWgf.,VaL

Modal totak Vehida-, ton-miles

Modal Rcmta! wgt.

Modal Route wgt.

Customs DiatricWPort @ ., Vd.

Pipetinw volume

I ]Mcdal Route: volume

]Coast, Lock wgt., units
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Exhibit 4.8 Information on Routin~ Carrier, and Cost in Freight Databases

Data Bass

Fresh Frufl and Vegat●ble Sh@ments

Fmh FrufI●d Ve@abb Anhml Totd8 for 23 Cm I

Roulfrq Cmrbd COW
DefMfon D18tm’lco Rat.

Portof exk forexports [EstimatedfromD/D & Mcde I I I
Mcddprofiles

CustomDlatrkf Impoflfreightcharges

cusloln9 DkmcW%l

● PublioU- Data Only



●

●

●

●

●

●

modal coverage;

equipment detail;

measures of transport system utilization;

routing detail;

carrier/service detail; and

cost/rate information.

Modal coverage techniques include:

●

●

●

●

&J.,
. .

--.,.,-
.: .;.,. :,

..$

single mode orientation; <....

profiles of individual modes (e.g., National Transportation Statistics);
.,,;
“*,.,.,.. ..

modal distributions for origin/destination flows (CFS and ......<
TRANSEARCH); and

appropriate modal coverage for commodity flows (e.g... fruit and
vegetable data).

Equipment type information includes identification of intermodal activity
or the allocation of traffic to equipment categories which are mode-

.-.

specific. Container weight is typically distinguished for deep water vessel
activity (e.g., Census statistics, PIERS, and the World Trade Sea Service) in
order to associate traffic with both service patterns and requirements for
terminals and handling equipment. The CFS will also identify
containerized shipments and provide the only recent source for domestic
and cross-border container activity. Piggyback or TC)FC operations me
also described for rail activity in the ICC waybill statistics and the Fresh
Fruit and Vegetable Shipments.

,...
.r:

Some sources provide either traffic or transit activity for mode-specific
‘,,*,.~

types of equipment. The available distinctions are geared towards
:.-,J

specifying equipment/vehicle handling capabilities, size and capacity, or
the type of service or operating patterns.

The ICC waybill statistics identifies rail-car type, NATS identifies rail car
and trailer type, and the TIUS and NTACS surveys distinguish vehicle
type, trailer type, and configuration. Aircraft type in FM statistics is
defined by ‘cargo capaaty and carrier type (combination vs. all-cargo),
while vessel categories in the World Sea Trade Service distinguish type of
vessel and size (e.g., containerships of varying capacities). The PMS lock ,Z
statistics differentiate between standard mixed barge configurations and
integrated tug-barges, a distinction which conveys information on tow

j,:;~;,,,..
operating patterns (multi-stop vs. dedicated pattern) and equipment

;-..,::

ownership (common carrier vs. private).
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Some sources such as the Freight Transportation and Logistics Service and
the National Transportation Statistics also include information on fleet
inventories.

Routing information generally is limited to origin and/or destination for a
single mode and may aggregate those points into regions. The proprietary
waybill statistics identify rail line routings, but the public use tape only
provides the BEAs for the origin and destination stations and intermediate
interchange states. Similarly, PIERS only identifies port of export and
import relative to the international vessel sewice, but provides a foreign
transshipment port if appropriate. PIERS also identifies the carrier and
vessel name, so it is possible to associate traffic activity with actual vessel
roudngs or services as derived from other sources (published service
listings or Lloyd’s). Some sources also provide distance information,
usually estimated from known or inferred routings.

.,,..,..,..,

A key element of transport-based data is the ability to estimate utilization
for elements of the transport system, which in turn can be related to
system capaaty, congestion conditions or maintenance requirements.
Data sources which identify flows through modal nodes (e.g., port
statistics) can be used to define utilization in terms of total”ctigo and
transportation volume. Sources identifying flows over modal routes or
corridors can similarly be used to derive utilization estimates such as ten-
or vehicle-miles.

Where routing detail is not available, aggregate system activity can be
estimated and associated with a widely-defined modal system. For
example, annual data on total rail carloads from the Freight Commodity
Statistics provides some measure of rail system utilization and trends,
assuming a relatively stable pattern of origin/destination.

. ...
.,.,,:
~y::

..;,.,.,.*. :’::.W,. ..:..

The final category of transport characteristics relates to the type of
transportation carrier or service and the associated cost or rate structures.
Carrier name is identified in some sources such as PIERS and the FAA air
carrier reports. Carrier/service type is identified in Census waterborne
sources as tanker, liner or non-liner based on the type of vessel and vessel
itinerary. The FAA airport statistics characterize carrier and service type
by allocations into the general categories of scheduled/non-scheduled
service.

Other carrier-related characteristics can also affect freight demand. For
example, identification of vessel flag in waterborne statistics can be used
to identify the impact of cabotage ,and other cargo reservation schemes, as
well as to evaluate the general openness of the market.

#

Cost and revenue information is very limited in these data sources, mostly
being confined to:

Cambridge Systematic, Inc. 4-19
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. revenue data provided for individual shipments (ICC waybill and LTL
databases);

● total system revenue (Freight Commodity Statistics);

. financial information for transportation companies or modal groups;
and

● import freight charges for foreign air and waterborne imports in
Census statistics based on tie difference between shipment value at
foreign port of export and at U.S. port of entry.

The increasing use of contract and volume-based rates for the different
modes has decreased the usefulness of tariff rates in measuring
transportation costs. Transportation costing is often based on the
allocation of carrier financial statistics over some generalized measures of
total activity (e.g., truck maintenance per vehicle-mile) to derive unit cost
factors applied over a wide range of operations.

Projecting Demand for Analysis Time Period

The next step in developing a profile of base-case conditions is projecting
estimates of current demand forward in time to the analysis time period.
Chapter 2 provides an extensive discussion of procedures to be used for
this purpose.

To conserve study resources, it may be possible to skip this step and to use
current demand as the platform from which the impacts of policies are
estimated. If the analysis time period is not too far in the future, and
demand is not expected to change much due to exogenous forces, it is
unlikely that projecting current demand into the future would greatly
improve accuracy.

.
.:
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■ 4.3 Estimating HOWPolicies Affect Costs and Other
Service Characteristics

The process of assessing the impact of a given policy on freight demand
usually involves ‘the intermediate” step of assesiing the impact of that
given policy on modal costs. This section discusses the process of
translating policies into impacts on modal costs as a precursor to assessing ,J
the impacts of the poliaes on modal demand. .:.:,;

.:
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Translating Policies into Cost lmpact~ A General Framework

The initial step in the process is for the transportation planner to analyze
with careful detail how a proposed policy will impact the costs of
providing transportation service by one or more mode(s) or modal
combinations. For some policies, this step is straightforward. For
example, a policy may involve an increase in federal, state, or city tax on
fuel or an increase in annual registration fees. Since fuel costs or
registration fees are a direct measurable portion of carrier costs, the impact
of increasing fuel costs can be translated directly into an impact on modal
costs.

However, there is the issue of short-run versus long-run impact that
complicates the analysis of even such straightforward policies as increases
in fuel taxes or registration fees. Specifically, in the long-run, carriers may
shift their vehicle fleet to one that is more fuel efficient or less affected by
the tax or fee (e.g., if the taxis on diesel fuel but not on natural gas). While
strategies to purchase new vehicles will mitigate the impacts of the policy
designed to increase fuel taxes or registration fees, they are clearly long-
run adjustments, not even feasible with existing technology, in the case of
alternative fueled vehicles for long-distance trucking operations.

With many issues complicating even the straightforward analysis of the
impact of fuel price increase or registration fee increases on motor carrier
costs, it is not su.qwising that the assessment of other policies are even
more complicated. Take, for example, a policy increasing truck size and
weights. While, it maybe straightforward to show differences in costs per
ton-mile for vehicles of different sizes, there are a whole host of
confounding issues with direct bearing on making an overall
determination on modal costs. On one level, there is the issue of whether
the change in size and weights is a regional change or the issue of the
specific highway routes or types to which it applies. The determination of
these factors along with behavioral issues such as the speed with which
carriers will shift their vehicle fleets to include the larger-size vehicles will
determine the specific cost impact of the policy proposed. The
transportation planner must carefully assess the cost impact of the policy
and make assumptions regarding the timing for the adoption of the new
equipment in order to make an accurate assessment of the impact of a
policy like an increase in vehicle size and weights.

Another policy with complications involves policy changes in the driver
hours-of-service regulations. As an initial step, the analyst would estimate
how the new policies would impact the total hours drivers could
accumulate on an annual basis. Reductions in annual vehicle miles ~
traveled would impact driver costs per vehicle mile in a direct,
straightforward fashion. However, full assessment of the impact of the
changes in hours-of-service on carrier costs would be complicated by
issues of implementation. Carriers may make basic changes in their
operational patterns to adjust to the new hours-of-service regulations.
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These adjustments might mitigate some of the impact of the changes and
allow drivers to accumulate approximately the same number of annual
miles despite the changes in the regulations. However, an assessment of
how these adjustments might be made, how many carriers might make the
changes, and the specific timing of the changes are ail complicating factors
that would necessarily confound the assessment of the cost impacts of the
proposed policy.

Since the mid-1980s, the Federal Government has significantly increased
roadside inspections of motor carrier vehicles as well as general reviews of
carrier safety performance. There are direct, measurable costs associated
with the increased inspection activity to the carriers. There is the amount
of vehicle down-time to conduct the inspections (roadside inspections
vary in length from about 20 minutes to over 40 minutes, depending upon
the type of inspection and the number of inspectors involved). k
addition, if any out-of-service violations are found during an inspection,
the vehicle and/or its driver are taken out-of-service until the violation is
corrected. Again, this down-time has a direct measurable impact on
motor carrier costs. Carrier reviews conducted on-site also involve direct
costs to the carrier in the form of management time devoted to preparing
responses to the questions of the inspectors. If the carrier is -given a
conditional or unsatisfactory rating as a result of the review, the costs to
the carrier may be far more significant than the direct costs associated
with answering the questions of the inspectors. Conditional or
unsatisfactory ratings may lead to lost revenue from shippers who refuse
to deal with anything but carriers with a satisfactory rating. Thus, carriers
must devote resources to ensuring that their rating is satisfactory or suffer
the economic losses associated with a conditional or unsatisfactory rating.

The point here is that translating a policy of increased safety inspections
into a cost impact on motor carriers is complex. For some carriers, there
will be enhanced safety program initiated in order to ensure compliance.
These costs, however, can be offset by gains to the carriers due to
acadents avoided as a result of the safety program. This last calculation,
however, necessarily involves an estimate of the number and type of
acadents avoided as a consequence of the initiated safety programs.
There is also difficulty associated with estimating the losses associated
with either a conditional or unsatisfactory rating. In any event, a policy of
initiating increased inspections has a very complex impact on motor
carrier costs. The job of the analyst is to trace out the patterns and
estimate the impact on costs.

At present there is considerable discussion&d test projects dealing with
the introduction of advanced technological and communications devices
on our nation’s highways. Test IVHS programs dealing with commercial
operations are beginning in earnest. While the objective is not to discuss
the merits of these programs, they involve some innovative ways to gather
data regarding trucks passing along the highway in order to speed up and
improve the efficiency of the inspection process. U motor carriers had
transponders on all their vehicles and roadways were equipped with

.. ..
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transponders, vehicles passing checkpoints could be instantly de-coded
for information regarding the vehicle (size and weight); licensing and
registration; perrnittin~ driver identification; and (in the future) vehicle
operating condition. These innovations would speed up and reduce the
time of roadside inspections (a saving to the carrier), although there
would be new costs associated with installing transponders on the
vehicles. The motor carriers would have higher costs due to the
installation of the transponders and would most likely be required to pay
a user fee for the services associated with having the transponder read.
These higher motor carrier costs, however, might be offset if the result of
the improved inspection process is a lower acadent rate.

Again, the focus for the analyst is to break down the policy (mandatory
installation of transponders on motor carriers and readers on the highway
network) into its components and to trace all motor carrier cost impacts.
Failure to trace all costs (direct and indirect) will adversely impact the
policy assessment process.,

The Clean Air Act has a number of provisions requiring states and
metropolitan areas to initiate a series of policy actions for urban areas with
pollution levels above federal standards - so called “non-attainment”
areas. While states and metropolitan areas are given great latitude in
adopting “control measures” to lower pollution levels, some discussion has
focused on restrictions being placed on motor carrier activity in
metropolitan areas during peak traffic hours. Such restrictions have
important cost consequences for the motor carrier industry. The policy
analyst would have the burden of developing direct cost estimates
associated with any restrictions on the operating patterns of motor
carriers. Depending upon the specifics of the plan, the analyst would have
to investigate the impact on costs of interstate operations in addition to the
local operators. The contemplated restrictions would have direct and
indirect impacts on motor carrier costs. There would be delays associated
with necessity to stop operations during certain hours of the day.
However, the implications on costs might also be felt through hour-of-
service restrictions and the additional costs associated with adding drivers
as a result of increased layovers. There are also the costs associated with
penalties due to carriers failing to meet just-in-time delivery commitments
due to the delays associated with restricted operations. The point again is
that the direct policy of restricting truck operations has significant indirect
impacts on the operations of intercity, interstate motor carriers. If the
policy analyst doesn’t antiapate these secondary, complicating impacts
and assess their cost impacts, the policy will not be,ardyzed properly.

ABC Costing and the Identification of Cost Drivers

While many additional examples can be used to illustrate the translation
of proposed policies into modal cost impacts, the important point is the
general one, i.e., planners must break down the impact of any proposed
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policy into a comprehensive set of individual impacts on modal costs
which are summed together to constitute an overall impact of a policy on
modal costs. Fortunately, the process of identification of the specific,
individual impacts of a policy and their conversion to overall impact on
modal costs is facilitated by recent developments in activity based costing
(ABC Analysis) for transportation modes.

“ABC” systems break down all of a transportation provider’s costs into
distinct activities and account for all of the carrier’s costs by these
activities. In the motor carrier industry, less-than-truckload (LTL) carriers
have the following set of activities, identified as cost drivers: Ii.nehaul,
pick-up and delivery, platform, and billing and collecting. For truckload
(TL) carriers, the major cost drivers are Iinehaul, loading/unloading,
cleanin~ and billing and collecting.1

Within each of these cost activity categories or cost drivers, there is a
further identification of separable costs. Thus, linehaul costs are broken
down into a number of distinct sub-categories. At the broadest level, the
linehaul costs are broken into vehicle costs and driver costs. The vehicle
costs are composed of fuel costs (including taxes, maintenance labor,
other supplies, depreciation, and all other costs. Even - further
disaggregation of these costs are possible. These costs could involve:
vehicle registration and licensing, fuel taxes, and other taxes and tolls.
Labor costs are divided into costs for drivers and all others connected with
the linehaul portion of the trip. A final category would account for
overhead costs through some allocation of these costs to the linehaul
portion of the trip.

Cost Estimating Procedures

Appendix F discusses simple cost estimating procedures for truck, rail,
water, and air freight. The discussion covers factors influencing costs,
typical unit costs, and how to adjust for inflation.

■ 4.4 Estimating Changes in Demand Due to Policies

The previous section has focused on the process of estimating the impact
of proposed policies on modid costs. The issue addressed in this section is
developing ways to translate changes in modal costs into changes in
modal demand.

1Kenneth Manning, Transportation Consulting Group, Bethesda, Maryland, ATA
Sales and Marketing Council, Las Vegas, Nevada, April 25,1995.
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The usual practice in making this translation is to assume that estimated
changes in modal costs will be passed onto the shippers and not absorbed
by the carriers. There are several reasons to feel confident about such an
assumption, at least as it pertains to motor carriers. First, experience
during the past fifteen years in a lessened regulatory environment has
shown that price decreases have been closely paralleling cost decreases.
In fact, in some cases, the pace of price decreases is slightly exceeding the
pace of cost decreases due to competitive pressures. Second, since profit
margins in most areas of the transportation sector (in particular, the for-
hire motor carrier sector) are thin, the ability of carriers to absorb cost
increases is highly questionable. This assumption seems quite
conservative, especially in the short-term (five to ten years). Beyond that,
carriers might be in a position to make fundamental adjustments in their
operations to negate the cost impacts of the proposed policy.

Techniques for estimating the effects of changes in costs on demand range
from simple elastiaty methods to complex structural medals involving
mode choice models and analyses of shipment routings. Our focus in this
chapter is on the use of elasticities because the more complex models are
of limited use in policy analysis (due primarily to their extensive data
requirements).

.. ..

The use of price elasticities is a relatively simple way of estimating how
changes in cost affect demand. In loose terms, elasticity is defined as the
percent change in demand caused by a one percent change in price. For
example, a price elastiaty of -0.5 indicates that a one percent increase in
price per unit would cause a 0.5 percent decrease in the number of units
demanded. Economists talk about both OWYZprice ehzsticities and cross price
ehzsticities. An own price elasticity measures how demand for a good is
affected by the price of the good itself; a cross price elastiaty measures
how demand for a good is affected by the price of a different good
(usually competitive to the former). For example, a rail ton-mile cross
elasticity with respect to truck price measures the percentage increase in
rail ton-miles caused by a one percent increase in truck costs.

In concept, any change in modal transport costs can result in some traffic
diversion from one mode to another. In practice, estimates of such
diversion generally are important only in the case of diversion between
rail and truck and between barge and rail. These two types of diversion
are discussed below.

Rail/Truck Diversion

./

The modal diversion effects of potential policy changes affecting rail
and/or truck transport frequently are an issue of some interest, in part
because of public concerns about the financial viability of several of the
country’s major railroads. In the recent past, estimates of these modal
diversion effects have been obtained using the Intermodal competition
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Model (ICM), a proprietary model developed by the Association of
American Railroads (AAR)~ or from consultant or railroad industry3
analyses. A new nonproprietary model, the Truck-Rail, Rail-Truck (T-
R/R-T) Diversion Model, has recently been developed by Roberts
Associates for the Federal Railroad Administration? and public release of
this model is expected within the next few months.

Appendix H contains a review of the ICM and also a review of the
T-R/R-T Model based on previously released draft documentation.
Unfortunately, our review of the latter model raises some serious concerns
about parameter values used by the model. Based on currently available
information, we do not believe this model is appropriate for analyzing
modal diversion.

Appendix G reviews the results of several recent analyses of modal
diversion performed using the ICM and other tools. On the basis of this
review, a procedure is developed for using aggregate data and separate
estimates of the effects of policy changes on transport costs to produce
rough estimates of modal diversion. This procedure requires the use of
some judgment and the estimates it produces maybe off by a factor of two
or three; however, it is not proprietary and it does not require the use of
disaggregate data on individual shipments. This procedure is presented
below:

1. Use procedures presented in Appendix F and other information to
estimate the effect of the policy changes under consideration on total
logistics costs (TLC) for the affected mode(s).

2. Express any estimated change in truck TLC as a (positive or negative)
percentage change in the cost of truck transport, exclusive of other
logistical costs (OLC), for all rail-competitive truck movements in the
region of interest. Use appropriate judgment in distinguishing
between the effects on rail-competitive truck movements and other
truck movements.

. .

3. Express any estimated change in rail TLC as a (positive or negative)
percentage change in the cost of rail transport, exclusive of OLC, for all
truck-competitive rail movements in

‘Scott M. Dennis, The Intermodal Competition
Railroads,Washington,D.C., September 1988.

the region of interest. Use

Model, Association of American

3N.A. Irwin and RA. Barton, Economics of Truck Sizes and Wa”gMsin Canada, Final
Report, Council on Highway and Transportation Research and Development and ,,
the Roads and Transportation Association of Canada, Ottawa, July 1987.

4Transmode Consultants, Inc., Truck-Rail, Rail-Truck Diversion Model, User Manual,
Draft, prepared for the Federal Railroad Administration, Washington, D.C.,
December 1994.
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appropriate judgment in distinguishing between the effects on truck-
competitive rail movements and other rail movements.

4. Multiply the Step 2 result by 0.4 and the Step 3 result by 0.6, and
subtract the latter percentage from the former one.

5. Estimate total rail tonnage that would be affected by the changes in the
rail system, and/or if transported by truck, would be affected by the
changes in the truck system. Include in this estimate all rail tonnage,
including tonnage that is very unlikely to be transported by truck.

6. Apply the percentage developed in Step 4 to the estimate of rail
tonnage from Step 5 to obtain an estimate of tons of freight diverted
from rail to truck. (A negative value represents diversion from truck
to rail.)

j,

The resulting estimate of diversion necessarily will be rough. However, it
is likely to be as good an estimate as can be obtained without the use of a
disaggregate computer model.

Barge/Rail Diversion

Barge is a low-cost mode that usually is very attractive when barge
routings are feasible for large shipments of low-value commodities.
However, since barge transport usually entails an access haul to or from
the water, there is some traffic for which the rail and barge modes can
both compete and for which mode choice can be affected by public-policy
changes that have relatively modest effects on modal costs.

J.,:.
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The impact of some potential public-policy changes in barge costs,
however, could be quite substantial. General revenue currently is used to
finance the operation and maintenance (O&M) of the entire inland
waterway system as well as a portion of all waterway construction
projects. If the barge industry were required to pay for waterway O&M
through increased fuel taxes and/or other user charges, barge rates could
rise by an average of about 25 percents

#
5 Cambridge Systematic, Inc., et al., Characteristics and Changes in Freight

Transportation Demand, Interim Report, prepared for the National Cooperative
Highway Research Program, August 1993, p. 2-31.
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94.5 Case Study Truck Size and Weight Policy

CS and Sydec are currently analyzing the potential effects of the “Safe
Highways and Infrastructure Preservation Act of 1994” (H.R. 4496). This
bill includes provisions that would phase out the use of trailers that are
longer than 53 feet and that would limit the use of oversize and
overweight permits for divisible loads by states that do not have
grandfather authority to issue such permits. A case study description of
the CS/Sydec analysis of the effects of these two provisions will be
distributed at the Workshop.
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